Helichrysum devium Johns. and Helichrysum obconicum DC. are endemic plants of Madeira Island (Portugal) where the first is a white tomentose sub-shrub up to 50cm with sweet-scented blackish to purplish brown florets and the latter is a small shrub up to 60cm with grey silver leaves and small yellow golden flowers. The phenological aspects of H. devium and H. obconicum in the natural habitat and under cultivation were observed. In both conditions, plants of H. obconicum are in reproductive stage from July to November and plants of H. devium are in reproductive stage from February to June. Several experiments were carried out to evaluate the adaptation of these species to pot and garden conditions. The results showed that both species can be adapted to either condition, with only some differences in the conduction of plants. Both species require full sunlight and a moderate watering i.e. allowing the substrate to dry slightly between each watering period, in order to avoid etiolated plants and root disease problems. H. devium is more suitable to for pot than H. obconicum because of its naturally shorter and more compact canopy; moreover, no pruning is required for it to develop a canopy that fills the pot in a short time. As a garden plant, H. devium fits very well in flowerbeds or borders. H. obconicum can be used as an individual flowering shrub or as a hedge plant. In both cases some pruning may be necessary in order to get the desired shape and compactness of the canopy. Plants react better and faster to the pruning when it is done during the vegetative period.
INTRODUCTION
Madeira Island is extremely rich in endemic plants, many of them with potential use as ornamental plants.
Helichrysum devium Johns. and Helichrysum obconicum DC. are endemic species from Madeira that can be found on coastal rocks and sea cliffs. Helichrysum devium is a small white-tomentose shrub that can reach 50cm of height. The leaves are 50-70 x 7-20mm, subsessile, semi-amplexicaule, and tomentose in both surfaces. The flower is a capitulum, 5-8 x 4-6mm, with white involucral bracts, sometimes flushed pinkish towards the base and sweet-scented blackish to dark purplish brown florets (Vieira, 1992; Press and Short, 1994) . H. obconicum is a small and densely white-tomentose shrub that can reach 60cm height. The leaves are 25-50 x 8-20mm, obovate to elliptic, petiolated and tomentose in both surfaces. The flower is an obconical capitulum, 5-7 x 6-8mm, with golden-brown involucral bracts and not scented yellow florets (Vieira, 1992; Press and Short, 1994) .
According to Dragovic et al. (2000) plants of H. obconicum in the natural habitat or grown in pot conditions are in vegetative stage from December to June, developing new leafy shoots and acquiring a dense, grey silver canopy; the reproductive period starts in July-August with the appearance of golden brown buds and extends until OctoberNovember, when it ends with the release of seeds. It was also referred that H. obconicum showed good adaptation to pot.
The objective of this study is to evaluate the ornamental potentialities of H. devium as pot and/or garden plant and the potentialities of H. obconicum as a garden plant. The natural conditions where plants of H. devium occur and the phenological aspects were observed for 22 months. The adaptation of H. devium as a pot and border plant and its use in flowerbeds was analysed by monthly observation of the plants; the same procedure was done to analyse the possibilities of using H. obconicum in a flowerbed, and as a hedge or individual plant in a garden.
MATERIALS AND METHODS

H. devium under Natural Conditions
The natural conditions and the phenological aspects of some H. devium populations located in Ponta de S. Lourenço in altitudes varying from 50 to 100m were observed from March 96 to December 97. The observations were made directly for populations on coastal rocks with easy access, and with the help of binoculars for populations on sea cliffs. Temperature and relative humidity of the air and rainfall data were obtained from the Geophysics and Meteorological Institute (period of 1951 -1980 Table 1 ).
The adaptation studies of both species to pot and garden conditions were conducted in the Floriculture Centre (Ponta do Sol), located at 10-40m above sea level. Air temperature data were obtained from the Meteorological Station of Ponta do Sol located at 15m altitude ( Table 2) .
Adaptation of H. devium to Pot
On December 98, 141 rooted cuttings of H. devium with only one rosette of leaves were transplanted to plastic pots, 13.5cm in diameter and 11cm high, containing a layer of expanded clay spheres at the bottom, and filled with a mixture of lapilli (volcanic material) and peat in the proportion 1:1. The pots were placed in a greenhouse with a light intensity of 50% of the direct sunlight at plant level, and plants were watered twice a week by drip irrigation (´spaghetti' tubes). Plants were monthly observed until September 00 (22 months).
On May 01, 50 plants of H. devium obtained by seed and with one rosette of leaves were transplanted to pots with 25cm diameter and 20cm high, using the same mixture and conditions as in the previous experiment. Monthly observation of the plants was done until July 02 (14 months).
Adaptation of H. devium to Garden Conditions
Young plants of H. devium obtained from seed or from rooted cuttings were planted as border plants in an open field on July 99, and in a flowerbed on November 01.
In the open field, two lines of plants with a canopy size of 15cm x 4-6cm were planted on a ridged bed with a distance of 30cm between the lines and 50cm in the line, in order to make a rectangular border of 13m long and 40cm wide; two lines of drip irrigation tubes with 50cm distance between drippers were used to guarantee an appropriate watering of the plants. Pruning was applied whenever necessary to maintain the rectangular shape of the border. All the plants were monthly observed until March 03.
In the flowerbed with 1x11m, they were planted in two lines and in a mixture of soil, peat, perlite and expanded clay spheres on equal proportions, plants with already 2 to 3 rosettes of leaves and a canopy size of 9-13 x 3-6cm, with a spacing of 30 x 30cm; the irrigation was made manually once to twice a week according to the needs. The plants were monthly observed until March 03.
Adaptation of H. obconicum to Garden Conditions
On May 98, a flowerbed 5.12m long and 0.5m wide was filled with a mixture of peat, perlite and expanded clay spheres. Two lines of H. obconicum plants obtained from rooted cuttings and with a diameter and height of 10-15cm were planted, using a distance of 25cm between the plants. The watering of the plants was made manually once to twice a week according to the needs. Plants were pruned in order to promote branching and to maintain the plants at a maximum height of 70cm and a nice shape of the canopy. Plants were monthly observed until March 03.
Plants of H. obconicum obtained from rooted cuttings with 8-10cm canopy diameter and 8-12cm in height were planted on July 99 in order to make two hedges 40-50cm wide and 13m long; two lines of plants on a ridged bed 20cm high with a space of 30-35cm between the lines were used. One of the hedges had the plants in the line with a distance of 25cm, and the other of 50cm. Pruning was applied whenever necessary to promote branching and to form and maintain the rectangular shape of the hedge. Plants were watered once to twice a week by two lines of drip irrigation tubes with 50cm distance between drippers. Monthly observations were made until March 03.
To evaluate the performance of H. obconicum as an individual plant in a garden, on November 00, 20 plants obtained from rooted cuttings and with a canopy 10-20cm high and wide were planted in the open field; the plants had a space of 1m in the line and of 0.75m between the lines. Pruning was applied in order to maintain a nice and round shape of the canopy. Plants were watered by the same system described above. Plants were monthly observed until March 03.
RESULTS
H. devium under Natural Conditions
Under natural conditions, populations of H. devium were in vegetative state from July to January; during this period, they developed new rosettes of green whitish leaves from the nodes. Average maximum and minimum temperatures were around 22.8ºC and 16.4ºC, respectively ( Table 2 ). The reproductive period started in February with the appearance of inflorescences with purplish brown florets and it ended in June, with seed release. From February to June, the average maximum and minimum temperatures of the air were 20.1ºC and 14ºC, respectively. In July-August, the plants were 'naturally' pinched by rabbits which fed on the fleshiest part of the leaves; plants reacted immediately, sprouting strongly from the axillary nodes and forming a compact canopy in December. The relative humidity was relatively constant along the months, with an average value of 70.3%. Young plants or plantlets were observed in June and August, but afterwards they were not visible; the average rainfall of those months was the lowest of the year, with values of 3.0 and 3.7mm, respectively, and the average maximum and minimum temperatures of the air were the highest, with 24-25.4ºC and 17.6-18.8ºC, respectively.
Adaptation of H. devium to Pot
Plants of H. devium adapted well to pot conditions; in less than 2 months the plants filled both types of pots (13.5cm and 25cm) with a multiple rosette of green whitish leaves, and from February to June, in the central part of each rosette, a beautiful purplish coloured and sweet-scented inflorescence appeared. At the end of the reproductive period there was no need to clean the plants -after seed release, the stalk gradually dried and fell apart, and at the same time new rosettes of leaves sprouted from the nodes below, covering the dried stalk and old leaves. Plants presented longer, wider, tenderer and greener leaves when compared to those grown in the natural habitat or cultivated in the open field.
Helichrysum devium cultivated in pots were in vegetative state from July to January, and in the reproductive period from February to June.
Adaptation of H. devium to Garden Conditions
The plants in the rectangular border adapted well to the open field conditions; they developed new rosettes of leaves, and after 7 months it was difficult to distinguish each plant because they were already covering the soil and forming a continuous carpet. The plants reached 36cm in height one year after plantation, and after almost 4 years (March 03) plants were already 60-70cm high. Lateral pruning of the plants was made just once and after 3 years, in order to maintain the rectangular arrangement of the border; plants reacted fast with the development of new rosettes of leaves that quickly covered the old stems and leaves that were laterally visible when pruning was done. Along the 3.7 years of observations, the reproductive period started in January/February, filling the border with buds, florets and floral bracts with or without seed, and finished in June/July.
In the flowerbed, plants developed fast and after 2 months they already filled the flowerbed ground. The reproductive period started in February, covering the flowerbed of purplish brown florets. This period finished in June, with the stalk of the inflorescence bending and drying until it fell apart; at the same time, new rosettes of leaves sprouted from the nodes below, covering the dried inflorescence. The height of the plants covering the flowerbed was 60cm on March 03. During the 16 months of observations, the flowerbed was always beautiful and nice to look at, without any kind of maintenance of the plants, and always keeping green silver covering of the flowerbed which, during 5 months of every year, became sprinkled with multiple scented brown-purplish florets.
Adaptation of H. obconicum to Garden Conditions
After one year, the flowerbed was completely covered with a silver coloured canopy with 40cm of height. During almost 5 years of observations, the plants maintained always a good appearance, covering the flowerbed with silver leafy shoots from December to June, and with golden flowers from July to October. One pruning was made 22 months after plantation, when plants were in the vegetative period (February 00) and with a height of 70cm. Plants were pruned to a height of 10-12cm, and in the following months plants developed many leafy shoots that filled completely the flowerbed ground. To maintain the canopy within a geometrical shape, keeping it at a maximum height of 70cm, trimming of the hedge was made on the top and laterally, in December 00, September 01, June 02 and February 03.
Plants of H. obconicum used as a hedge developed well; to form a continuous canopy hedge, it took 6 and 12 months for plants planted at a distance of 25 and 50cm, respectively. After 9 months (April 00), plants already 25-30cm high were pruned to a height of 10-12cm in order to promote branching and a more compact canopy; after 1 month, the pruned stems produced a profuse sprouting from all the nodes that covered them completely, and on July 00 the canopy of the hedge reached 50-70cm in height. In December 00, another pruning was made at a height of 35cm with a hedge trimmer, and on May 01 the hedge was already 40-45cm high. Afterwards, every 4 months the hedge was trimmed laterally and/or in the top in order to keep the hedge shape (leaving one of the hedge with a width of 60cm and 60-70 high and the other, 1m wide and 80cm high). The constant pruning promoted the appearance of many new leafy shoots which maintained the green silver colour of the hedge. The reproductive period was recorded from July to November during almost 4 years of observations; plants did not exhibit many flowers due to the constant prunings.
Helichrysum obconicum grown as individual plant developed well and created a very attractive silver colour shrub, which was completely covered with golden florets from July to November. Pruning was done once a year, at the beginning of the vegetative period, in order to create the desired compactness and/or shape of the canopy.
DISCUSSION
In the natural habitat and also under cultivation, plants of H. devium are in vegetative state from July to January, developing green silver rosettes. The reproductive period starts in February with the development of the inflorescence in the centre of each rosette, and is composed of many sweet-scented blackish to purple florets; this period ends in June with seed release and flower stalk senescence. Plants reacted well to the 'natural' pinching caused by rabbits, sprouting strongly afterwards.
Germination of H. devium occurred in nature but young plants and plantlets observed from June to August did not survive, probably due to the lack of water combined with high temperatures that occurred during that period.
Helichrysum devium and H. obconicum showed good adaptation to pot and garden conditions (Table 3) . Both species require full sunlight and moderate watering that allows the substrate to dry slightly between each watering period, in order to avoid etiolated plants and root disease problems. They grow well under average maximum and minimum air temperatures of 28.0ºC and 14.2ºC, respectively. Additionally, these plants are suitable for planting on the seashore due to their resistance to sea-salts sprays. They flower in distinct periods; H. devium from February to June, and H. obconicum from July to November.
Helichrysum devium has a shorter and more compact canopy which turns them more suitable for pot; H. obconicum can also be used as a pot plant, but a deeper pot should be used in order to avoid root problems.
Helichrysum devium plants fit well in flowerbeds and in border applications of a garden, with no need of maintenance, except to control its spreading.
Helichrysum obconicum has ornamental potential as bedding plant and as a hedge or individual plant in a garden, due to its beautiful silver leaf colour and the golden florets. Pruning or trimming is needed in order to get the desired compactness and shape of the canopy; these techniques should be done preferentially during the vegetative period for a faster response of the plants. As a silver coloured hedge or flowerbed, it requires after the desired compactness is attained, three trimmings per year to maintain the wanted shape.
CONCLUSIONS
Helichrysum devium and Helichrysum obconicum are part of the vast number of endemic plants from Madeira with commercial potential.
This work showed that both species fulfilled the main requisites needed for their introduction as plants suitable for commercial floriculture.
Further studies are needed in order to establish the most efficient commercial propagation procedures for both species.
Currently, H. devium and H. obconicum are being successfully used in Madeira´s hotel industry as ornamental plants, and other species such as Dracaena draco, Echium candicans and Geranium maderense, have already been evaluated for the same purpose. 
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